U.S. Patent jui. 28, ms sheet 3 of 9 5,787,049 



300 

SYSTEM CONTROL & INTERFACE 



310^ 361- 



65^ 



BANDPASS 
FILTER & 
ADC 



32Q^ 



MATCHED 
FILTER 



IMAGE MEMORY 
360 



371 350 



85 



80 
INT. 



-351 



QUADRATURE I 
DETECTOR Q 



IMAGE 
PROCESSOR 
370 



354 
355 



75 

I 



DISPLAY 
70 



Fig. 3 



20 



FREQUENCY 




TIME 



Fig. 4 



U.S. Patent jui. 28, ms sheet 4 of 9 5,787,049 




. # 

U.S. Patent jui. 28, i998 



Sheet 5 of 9 



5,787,049 




Fig 6A 



U.S. Patent jui. 28, ms sheet 6 of 9 5,787,049 



COLUMN 'M' 
CONTROL 



ANGLE 
CORRECTION 



Fig. 7 



OSC. 



(D=X 



OSC. 



N 



ROW 'N' 
CONTROL 



OSC. 

o = y; 



N+1 



ROW 'N+r 
CONTROL 



M 




605 



614 




646 



MikER 1^ — r 

646-[ 



613 



TRANSDUCER 



610 



617 



TRANSDUCER 
BUFFER T/R SWITCH 



PHASE CORRECTION 
(CONNECTED TO ALL CHANNELS) 




RECEIVE OUTPUT 
(CONNECTED TO ALL CHANNELS) 



U.S. Patent Jul. 28, 1998 sheet 7 of 9 5,787,049 



FROM IMAGE PROCESSOR 
& INTERFACE 



c&(T) 



691 



TO ARRAY 



TIME PROGRESSION 
OF PHASE CONTROL 



PHASE 
ACCUMULATOR 



SR(T) 
CONTROL SIGNAL 



Fig. 10 



BAND J 



FREQUENCY 



BANDS 



BAND 2 



BAND 1 



Fig. 9 



RANGE RANGE RANGE RANGE, 
POINT 1 POINT 2 POINT 3 POINT J 



RANGE 



U.S. Patent 



# • 

Jul. 28, 1998 Sheet 8 of 9 



5,787,049 



CM 



CO 



o 

LUQ. 
« 



o 

liJQ. 

« 
Q^Q 



Z 

o 

LUQ. 
« 

ceo 



z 
o 

LUQ. 

if 

« 




7 




MATCHED 
FILTER 








/CM 

in 
o 




7 




MATCHED 
FILTER 








55 

CO q: 
m q: 
> < 

o o 
LU a: 
tr. u- 



to 
o 



g) 

Ll 



U.S. Patent 



Jul. 28, J 998 Sheet 9 of 9 



5,787,049 



SIGNAL 
SOURCE 



ROW '0' 
CONTROL 



SIGNAL 
SOURCE 



Rowr 

CONTROL 



30 



SIGNAL 
SOURCE 



ROW 'N' 
CONTROL 



BUFFER T/R SWITCH 



818^ 



848 



878 




812 



813 



815 



TRANSDUCER 



810 



817 RECEIVE AMP. 




842 



847 



<1 



RECEIVE OUTPUT 



843 



845 



840 




875 



870 



800 



Fig. 12 



